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where ρ(X, W ) is the Ricci tensor and L is some scalar function, appears in the investigations of some authors ( [1] , [2] , [3] ). D. Kowalczyk proved in [1] that conformally flat manifold satisfies the condition (*) on U R = {p ∈ M | R − κ n(n − 1) γ = 0 at p}, if and only if
Here n = dimM, κ is the scalar curvature and
γ(X, Y, Z, W ) = g(X, W )g(Y, Z) − g(X, Z)g(Y, W ).
The object of the present paper is to generalize this result to Riemannian manifolds endowed with product structure. More precisely, we investigate product conformally flat locally decomposable Riemannian manifolds whose curvature tensor can be expressed in the terms of the Ricci tensors only.
Preliminary results
Let (M, g, f ) be a locally decomposable Riemannian manifold. This means that the Riemannian manifold (M, g) is endowed with product structure f, f 2 = id., such that
for all X, Y ∈ T p (M ), where T p (M ) is the tangent vector space of M at p ∈ M, and is the operator of the Levi-Civita connection. M being the locally product manifold M 1 × M 2 , we denote dim M 1 = p, dim M 2 = q. Then n = dim M = p + q, and tr f = r = p − q. We suppose p > 2, q > 2.
Let e i , i = 1, 2, . . . , n be an orthonormal basis of T p . We define the Ricci tensor ρ, ∼ Ricci tensorρ and the scalar curvatures κ andκ by
Both ρ andρ are symmetric. Moreover, as a consequence of f = 0, we have
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from which we have
(1.
3)
The relations (1.3) imply
The product conformal curvature tensor is defined by Tachibana in [4] . If this tensor vanishes, then
where
Thus, if (M, g, f ) satisfies (1.1) and its product conformal curvature tensor vanishes, then
Let us put
Then (1.7) can be rewritten in the form
The last two equations imply
Applying (2.1) to (1.7) and using (1.2) and (1.5), we get, after some simple but long calculation,
We put W = V = e i into (2.2). Summing up, we get
Now, we put Y = Z = e i into (2.4). Summing up, we obtain
(2.6) According to our supposition, (n − 4) 2 − r 2 = 0. Thus, from (2.5) and (2.6), we get
The relation (2.7) shows that
The condition (2.8) can be rewritten in the form
Substituting this into (1.1), we find
that is, (M, g, f ) is manifold of almost constant curvature. The condition (2.9) will be examined in the sections 3, 4 and 5.
3. The case P = S = 0
According to (2.3), this condition implies
But, in view of (1.6), we have
.
On the other hand, in view of (1.10), we have
This and (3.1) give
In the case P = S, (2.5) reduces to
or, in the local coordinates
From (3.4), we find
On the other hand, from (1.4) we get
This, together with (3.5) gives
Finally, (3.2) and (3.6) imply
,
Now, let us consider the left hand side of (1.9). Explicitly, it is
Substituting this into (3.8), we obtain, after some calculation, the following expression for (1.9):
In view of (1.6), (1.10) and (3.7), we can see that
These relations, together with (3.1), imply
because of which, (3.9) reduces to
This yields
where v(X) is l-form such that v(fX)=v(X) and θ is a scalar function. Without loss of the generality, we can suppose that
and therefore This condition, in view of (2.3) and (1.6), gives
On the other hand, in view of (1.10),
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Thus
or, in the local coordinates,
Therefore,
On the other hand, using (1.4), we find
The equations (4.4) and (4.5) show that
from which we find
From (4.2) and (4.6), we get
Substituting this into (3.8), we find that (1.9), in the case P = −S = 0, can be expressed in the form
This equation implies
where w(X) is a l-form and ϕ is a scalar function. Without loss of the generality, we can suppose that
w(e i )w(e i ) = 1. Then
(4.8)
The case P = S = 0
In this case we obtain from (2.3)
Finally, taking into account (1.10) and (5.2), we obtain
Now, we note that (1.9) can be rewritten in the form
But, in the case P = S = 0, (5.1) and (5.3) hold good, because of which we have
In other words, the equation (5.4), in the case P = S = 0, reduces to
(5.5)
In view of (5.1), the equation (5.5) yields
where η and ψ are some scalar functions, while u(X) is a l-form andũ(X) = u(f X). Without loss of the generality, we can suppose that
u(e i )u(e i ) = 2.
Then, putting into (5.6) X = Y = e i and summing up, we find
In a similar way, usingρ(X, Y ), we get u(e i )u(e i ) = 2 andũ(X) = u(f X).
